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where the �rst 3 columns set to zero will produce at least a 2nd order method.
This results in three equations for the three unknowns, �;A;B
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which gives � = �1; A = �2; B = 1. The scheme is
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a 2nd order scheme.

2. Modi�ed wave number problems

(a) We apply uj = eikj�x to
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which give us
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(b) For the compact di�erencing approximation of problem 1
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applying the modi�ed wave number analysis gives
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3. Applying the representative equation u0n = �un + ae�hn to
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giving us
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(c) Letting h� = 0 we see that �1 = 3 and �2 = 1 and therefore �2 = 2 �p
1� h�

is the principal root and �1 = 2 +
p
1� h� is the spurious root.

(d) Using the series expansion of
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4. Consider the method
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applied to the representative equation
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To identify the characteristic matrix [P (E)] operator as discussed in class

(a) 264 1 0 �(1 + h�
3 )

�h�
2 1 �1
0 �h� (E � 1)

375
264 ~un+ 1

3bun+ 1

2

un

375 = 0

or if you ignored the hint264 E
1

3 0 �(1 + h�
3 )

�E 1

3
h�
2 E

1

2 �1
0 �h�E 1

2 (E � 1)

375
264 ~ubu
un

375 = 0

in either case

[P (E)]~un = 0

(b) The characteristic polynomial P (�) = determinant of [P (�)] gives
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4, a 3rd Order accurate method.

4


